I. C. 6914 Novemser 1936 


DEPARTMENT OF THE INTERIOR 


UNITED STATES BUREAU OF MINES 
= — Jonn W. Fincn, Director 


RECRIVED 
DEC 15 1936 
O. 8. U. LIBRARY 


INFORMATION CIRCULAR 


MINING AND MILLING METHODS AND COSTS 
HOG MOUNTAIN GOLD MINING & MILLING CO., 


ALEXANDER CITY, ALA. 


BY 


N. O. JOHNSON 


AFTER THIS REPORT HAS SERVED YOUR PURPOSE AND IF YOU HAVE NO FURTHER NEED FOR IT, PLEASE RETURN IT TO 
THE BUREAU OF MINES, USING THE OFFICIAL MAILING LABEL ON THE INSIDE OF THE BACK COVER. 


» Google meine oa 


TeCe 6914 


November 1936 
INFORMATION CIRCULAR 


DEPARTMENT OF THE INTSRIOR -- BUREAU OF MINES 


MINING AND MILLING METHODS AND COSTS, HOG MOUNTAIN GOLD 
MINING & MILLING CO., ALEXANDER CITY, ALA.2/ 


By N.O. Johnsen2/ 


CONTENTS 
Page 
SEC BOGUS C1 00 6 bers: ba ih eised eave he Rie Gane oe Be a ee ee Pare a et ee ee eeonrvevnersoe 
Acknowledgments. ceccccsececscccccces ee en er ee ee ee ree ioe -avearacehowa 5 eds dive 
MA ATA 1 S66: 6 ace Oe 6 8 so eteat es et eae ere ee ene eee ee eee ere re ee eee ee ce 
ELST ORY os a6 01d 4 i grew Sea week ecevel ere eer eee ee ee ee ee ee ree Sears 
* “PODOLTADHY “ANG .Cl 1M UOs 6sie-0 oie e-Sy6-6 ee 6 wm 00-400, SiS ene a Bee RS EO EE Fe MD wa OE 
GCSOLOLY ice tories Celene tees eee elie tas ee ee ee ee ee ae Ge gucbe Dum, Sipe wera oe 
Physical characteristics of ore and wall Sc aiaatonaen eee ee een a is 
Prospecting and 6xplorat 1 Onvc~ 4sot4ww. shoe Sa wenae seabed elke teas Cease aes 6 
Sampling and estimation of tonnages and values.......... icerenuiecp areca eeseee 6 
Development....essseeeee eT ree Cer ee Teer Eee ee re eee ee sevcesee 7 
StOpingesccccsrevcccsccsvccsscssovsscees Cee c cco rreceees ee ee 
ramming and: Hois Cine 6 s6:s:o S26: s0-6 viet oe: lees. 000.6 ad wa Se wees rer wraaiete : 
g 
y, 
”, 


mw M Mv 


Ventilation and drainage.ccscccccsescecorccces puriinwe acon esata avi ee ee ze 
PTT COMO TOSS 1 ON v6.6 a.4 5-0e Gah be Se Wa eS SSS GN es Baha cane ee ee 

SECOL.. SHAT DON INS sis 655-956-4025 ase W.6:b 7S Som ots era kee Wien alae ereatnel a wee esas yigeeeacene 

MiSCOU1 BNO C10G ase congue: iso 8 aro a0: 6064.60 sete -4e rl Gnd re Oe wea ee see eee bata eek eae ie 

<. AC OB CES 6 erate ec ature Grs.ei6 re be de wie Sanae eal aes ee eee ee ee ee a seece 10 
MilLingsrccrcrerecrccceveereres hg Geter iaitetalwsareievoxe'e Teer ee ee ee ee ieee eocee LI 
General description.......+..e00. gia ase. Wile te-eiore Je eno Xs Cds aes aS wee ey ee 
Ore Pa edie oi eA cot si is attests es teh Pec tees he eoeveoe eovceve 12 
Present method of concentrations. cccccccescaccesces ee eT ee eee wate “73 
Coarse crushingecscesvesseevee Ter eee ee ei alauavee ahs {G-iGR SARS obo Vaw esas fo 
PLCS ote 00.5, Sasecurea ern BS a Sine dG bva wv aveuuens 1S ERM EN OO awe So We eee ees ee mews, Io 
BING “CYUSNINE 465.45 sob se 6 ooo Soweto iSGseeeetioes eaugte gue ete patie Se 
Grinding and classifying. ....ceseeccerccuce Sib Siasans Bis berber ee eee we eee - 14 
WLOGET1 006.6440 6454465 Swe Rees Bi drine a Sues Ae 2 eels Cable erie idm Bow) wrayer a ete ee 15 
Thickening, filtering, and drying.......-..-- bs eweee wre de Bane ceceerescee 1H 
Mil -COnt ro liad i. ctee sete soe tee een ge echatast eh taeh tack Soe e eee rece ere recerseeeee ee 16 
COSC So dw wees Rio Geieere Seb ea ee Bk Bee eros We ee ee we si sor etenaile: Gace usps a atieveraiesawuerel.- 1 


VADLGS¢ 6s ee ses ews ons eoaeenvee00es eoeeeveee Ceoseoevevgpnaeeeoeveveeoeeevneeerveveeevee CGeeeseeoeee 0 @ -0 


1/ The Bureau of Mines will welcome reprinting of this paper, provided the 


following footnote acknowledgment is used: "Reprinted from U.S. Bureau 
of Mines Information Circular 6914." 

2/ Mining Engineer, Hog Mountain Gold Mining & Milling Ca. and one of the con- 
sulting engineers, U.S. Bureau of Mines. 


“ugg 


Google 


IeC. 6914 
INTRODUCTION .- 


This is one of a series of Information Circulars dealing with mining 
and milling methods and costs at mines in various districts in the United States 


The Hog Mountain gold-mining district is at the northern edge of 
Tallapoosa County, in the east central part of the State of Alabama. The dis- 
trict is equally close te Goodwater and to Alexander City, both stations on 
the main line cf the Central of Georgia Railroads 


From Alexander City the mine is reached by 13 miles of graded road, 
traveling in a northeast direction. In dry seasons the road is good; in wet 
weather it is bad but passable. Improvements are being made constantly on the 
road, sm that in the near future the gravel road should be good under all 
weathered conditionse 


Hog Mountain lies in the mineralized zone that extends northeasterly 
through Georgia into the Carolinas and Virginia. The sulphide ores in this 
district are in the very early stage of development, hence present methods 
may be changed considerably in the future, but enough work has been done at 
the property of the Hog Mountain Gold Mining & Milling Coe so that its methods 
should be cs general interest. 


ACKNOWLEDGMEN TS 


To the directors and George M. Brown, manager, of the Hog Mountain 
Gold Mining & Milling Cow, thanks are given for permission to present this pa- 
ver for publications 


Acknowledgment also is made to C.F. Park, Jre, of the United States 
Geolegical Survey, for irformation used in the section on the geology of the 
mine and the district, and to E.J. Alderfer, Jr., and RM. Fuller, both mem 
bers of the staff, for their able assistance in furnishing constructive crit- 
ielism and compiling cost data. 


‘MINING METHODS 


- History — 


Gold was first discovered at Hog Mountain in 1839 by e prospector 
named Johnston. First operations were carried on in 184 and 1845, during which 
time the ore was mined and milled with the crudest appliances, and the ore was 
hauled by oxen. During these years a 10-starp mill and amalgamation plates 
were used to recover the gold; but production was exceedingly small, and it is 
estimated that less than 1,000.tcons were mined and milled at that time. 


After this first brief. operation the property remained idle until 
1896, when it was vurchascod by T.H. Aldrich, who started wining the oxidized sur 
face ore along the numerous veinse A syenids leaching plant to treat 75 tons 
per 2h-hour Gay was constructed, and between 1896 and 19:6 approximately 100,000 
tons were treated. During this period most of the veins on the northern half of 
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the mountain were developed. The veins on the southern end of the granite 
plug were too distant from the mill at that time to warrant much develcpment 
work. 


Mining was carried on to a depth corresponding te the line of demar- 
Cation between the oxidized and sulphide ores. When this depth was reached 
(20 to 60 feet), the individual workings were abandoned and another yein was 
opened upe A shallow crosscut tunnel approximately 600 feet long was driven 
to a point approximately 1,000 feet south of the old mill. This twmnel was 
instrumental in exposing the numerous varallel veins that exist in this area. 
Due to higher labor and material costs during the war and to the depletion of 
the more amenable oxidized cres the mine was abandoned in 1916. 


After this second period of operation, the property remained idle 
until 1931, when EH. Emerson made a complete report on the property. Shortly 
afterward, serious exploration began under the direction of P.S3.s Gardner and 
George Me Browne From then until the present,work has consisted of drifting 
and stoping along the Blue and Barren veins and a very small amount of devel~ 
opment work on other veins. 


The surface construction work included the erection of a 100-ton 
flotation mill and the building of an assay office and blacksmith, machine, and 
carpenter shops, together with the necessary living quarters. Water for all 
purposes is pumped directly from a small clear stream 1 mile from the camp 
through a inch cast-iren pipe to a 16,000-gallon wood tank on the mountain 
side 120 feet above the elevation of the ball~mill floor. Necessary peower is 
obtained by a 12.6-mile, 44,000-volt transmission line connected to the Alabama 
Power Co. main line at Alexander Citye 


The mill was started in February 1934, and, although production has 
been relatively small for gold mines working in this grade of ore, as compared 


to most other gold properties in southeastern United States, production has 
been large. ; 


Topography and Climate 


Hog Mountain lies within the Ashland Plateaue It forms a ccnsapicuous 
ridge rising sosie 300 or 400 feet above the surrounding country and reaching a 
height of more than 1,000 feet above sea level. The topography is typical of 
the gently rolling, deeply eroded Southern Appalachian regione. Hillabee Creek, 
a branch of the Tallapoosa River, constitutes the largest part of a good drain-~ 
age systems ) 


The climate is mild and humid. The mean rainfall is approximately 55 
inches, being well distributed throughout the year. Vegetation typical of the 
region includes hickory, oak, and long~ and short~leaf pine. Most of the trees 
are second growth, but a few areas of uncut timber remain. <A thick undergrowth 
covers most of the countrye- 
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Geology 


The Wedowee formation and the intrusive quartz-dinrise,considered to 
be an offshoot of the much larger areas of sa granite to the west, 
have been distinguished at Hog Mountaine 


The Wedowee formation consists of fine-grained graphite schists. The 
schists are of sedimentary origin in part at least, and in places are partly 
recrystallized, containing mostly quartz, amorphous graphite, and fine-grained 
sericite. Bedding planes are almost obliterated, but where present are cut by 
the. schistosity at an angle. The schist planes are intricately folded and 
faulted but generally strike north 10 to 20 degrees east and dip steeply east- 
ward. The age of the formation has not been definitely established. 


The intrusive quartz-diorite is light gray, with an even granitoid 
texture. It is in this formation that the auriferous veins occur. It covers 
an area more than 4,500 feet long and about 1,000 feet wide. (Fig. 1.) The 
strike of its long axis is roughly parallel to the schistosity cf the surroundiz: 
schists. The majority of the veins strike betreen N. 60 EB. and due east—west, 
with dips of 45 to 85 degrees to the north. In a few places where followed tows 
the schist and quartz-diorite contact the veins widen, forming pipe~shaned ore 
bodies, but comnonly they split into many stringers and pinch out at the contac, 
Shear zones, conspicuously developed in the quartz—-diorite, are less noticeable 
in the schists. ‘They strike almost due east and dip northward. Many shear 
planes cross the veins, though some bend and merge with-them. Certain shear 
zones, while carrying less value than the’ vein. material proper, are still high 
enough in grade to be economically mined and milled. 


Erosion in the neighborhood of Hog Mountain has been considerable, and 
a great deal cf ore must have been lost as the denvosits, which are of the deep- 
vein type, must have extended up into the eroded portion. Had the gold been 
coarse, this erosion would have resulted in piacers of real ampertances 


The former operators report that the ore was slightly richer at the 
gradation between the oxide and sulphide zones. Same concentration of value has 
been found near open-cuts by the present overatorse As there is small difference 
between the assays from the present wrkings in- sulphide ore and the reported 
assays from the old workings in the oxidized ore, it is evident that supergene 
enrichment has been unimportante . 


Mineralogy. ~ Quartz is the most abundant vein mineral. Below the wate: 
level it is generally massive, vitreous, dark or bluish-gray where associated rit. 
gold, and usually light gray or white where barren. The gold values are associat: 
ed with the sulphides. Pyrrhotite is the most abundant sulphide, while chalcovy- 
rite, arsenopyrite, sphalerite, and pyrite occur, but usually in small amounts. 
All the gold is finely divided and is intimately mixed with en enclosed in the 
sulphides. Free gold can easily be distinguished in the flotation concentrates 
under the microscope, and it is possible but extremely difficult to obtain very 
fine colors by panning. Silver is present but to the extent of hardly more thar 
a trace. Flotation concentrates carry about Ot ounce of silver to the ton. 
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Figure 1.— Geologic map of Hog Mountain intrusive mass. 
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Physical Characteristics of Ore and Wall Rock 


The ore has been mined by shrinkage stoving. The inmortant factors 
that govern the choice of the mining method are as follors: 


1. The walls are normally strong and well-defined, but in zones of 
intense shearing the country rock is highly silicified and mineralized for 1 
to 4 feet beyond the boundaries of the true auartz vein. In these sheared 
areas the walls are irregular. 


2. In areas where the shearing is either varallel or at an angle 
to the veins slabbing off of the hanging wall does not cause any difficulty, . 
while stoping for the broken ore offers the needed supvort. However, in draw 
ing the ore from the chutes large slabs of wall rock are drayvm into the chutes 
with the ore, where they cause trouble in drawing and dilute the ore, This 
trouble from shearing in the adjacent walls has been experienced in cnly one 
of the four completed stoves. Future stoping of such areas will either be by 
timbered stopes or else ore villars will be left in where most needed. 


3e The length of the stoves in which the shrinkagé system is used is 
limited because of the large tie-up of ore from the time the stope is started 
until it is completed. The approximate stoving length is now 100 feet, which 
under good conditions can be finished in 60 dayse The reason for limiting the 
length of stoves is that delayed pulling causes serious oxidation of the broken 
oree Under the present metallurgical practice, this is detrimental to a good 
mill recovery. 


4, The veins dip 45 to 85 degrees. Forty-five degrees is not steep 
enough to allow a uniform drawing of the ore, particularly if the footwall is 
irregular. Under these conditions at least a third of the ore lies on the 
footwall of the stoves between the chutes (20 to 25 feet apart). This ore is 
extracted either by shoveling in the stoves or, preferably, by using an air 
hoist with a dragline attachment. Any slabs that are attached from the hanging 
wall fall into the stove, which makes shoveling dangerous and drawing of the 
ore difficult. 


5e Because of the irregular tenor of the ore it is difficult to sup— 
ply ore of uniform grade to the mill; shrinkage stoping requires a close check 
on the daily ore broken, for the ore may be broken several weeks in advance of 
its reaching the mill. 


6.Since the veins are mined only in areas where the widthe are greater 
than 3.5 feet, there is little chance for dilution from the wall rock, unless 
either shearing or a roll occurs in the stone. In these cases the wall rock is 
slightly weaker, and pieces of the surrounding rock are drawn into the cars 
along with the broken ore. Shrinkage stoping vrevents any underground sorting, 
which would be an advantage in such cases. 
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Prospectin= and Exploration 


e oe e e . ps 
Prospecting andé:olors‘ion are done by drifting and raising; prosrect 
headings freqvently sre mio from the stopes, As the ore cannot be projected 
too far ahead cf actuel evvcsures, exnloration worxings follow the ore as 
Closely as vousi ic, 


Diamond drilling from an underground station has been tried recently, 
and although a good core cf the structure drilled can be obtained, the extreme 
hardness of the rock wears the bits excessively. Bortz bits, the tyve first 
used, became polished after as little as 17 feet of drilling. Black-carbon 
bits will be used for any future driiling that may be done, and although no 
tests have been made it is exnected that results will be better, 


Frequently holes are drilled into either the footwall or the hanging 
wall of the vein with long pieces nf steel from a drifting set-up position and 
help to locate the bodies of quartz in paraliel vein structures. 


Crosscutting the whole vein structure is the only adequate method of 
exploring any section of the vein, for, from the emount of work accomplished 
in the past the vein structure avparently consists of a great number of paraile. 
veins and stringerse 


It is planned to explore the veins north of the present workings fro 
the shaft to determine the position of the east and north contact of the 
quartz—-diorite plug and to explwre the veins below the present workings. 


Sampling and Estimation of Tonnages and Values 


Considerable sampling is done, both while exploring and while stoping, 
to control the grade of the material delivered to the ore bin. All muck piles 
in the face are sempled after each round. The assays of these samples determire 
whether the muck is sent to the ore bin or to the waste dump. 


Assaying is done by the mine agsayer and one assistant, who run about 
50 samples daily, of which most are mill sanotese 


Longitudinal mans of all stoves are mace, from which the broken ore 
reserves are estimated. The grade of these reserves is estimated from the grab 
samples taken in the course of stoping and is checked by the crab sampling of 
all the cars drawn from each. stope. Of the five major stopes completed, the 


average width is 6 feet and the length 140 feet. 


At the end of each month the stopes and the development workings are 
measured and plotted on the mine maps. The volume of the broken cre is estinat~ 
ed by multiplying the area of the ground stoved along the plane of the vein 
by the average cf the width of the vein measured at various intervals. The 
volume of broken ore is divided by 20 to obtain the tonnage, while a factor of 
12 cubic feet per ton is used for rock in place. | | 
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Using the workings in the shaft as a basis for calculations, 2,900 
feet of drifts have been run along the veins, from which approximately 70,000 
tons of ore have been mined or develoned, including underground stoping done 
on these veins in former days (not including surface uxidized ore). 


Development 


The mine is worked through a two-compartment shaft 215 feet deep, 
200 feet east of the west contact »f the quartz—-diorite plug and 1,200 feet 
from the north end. At 160 feet below the collar of the shaft the west con- 
tact is encountered, which indicates that the formation dips less than 45 de- 
grees at this particular point. 


Each compartment of the shaft is 41/2 by 6 feet in the clear, and 
is timbered with 8 by &inch sets at 5>-foot centers. One compartment is used 
for the cage while the other is employed for the air and water lines, electric 
cables for lighting the stations and signals, and a ladderway. 


Stations are cut 10 feet high by 15 feet wide at the shaft and taper 
to drift size in 20 to 30 feet. Stations are cut on both sides of the shaft. 


All drifts and crosscuts are 5 by 7 feet in size, and nearly all are 
untimbered. Drilling is done with 3-1/2 inch drifting machines mounted on 
vertical columns, using 1~1/4% inch hollow round steel. Standard crossbits with 
double taper, gage changes of 1/8 inch, and length changes of 12 inches are 
usede A round consists of 13 to 16 holes, depending on the nature of the ground, 
Most economical results to date have been obtained with Hercomite blasting dyna- 
mite, and an average advance of 4 feet per shift can be maintained in each 
heading. 


All mucking is done by hand into 16- and 20-cubic foot, box-type, end- 
dump carse 


Raises are driven as needed for the shrinkage~stope draw points and 
for ventilation. <A considerable amount of prospect work also is done by rais~ 
ings A round in the raises is drilled by one miner and a helper using a self- 
rotating wet stoper and l-inch hollow hexagon steel. 


Stoping 


Distribution of the gold within the ore body is erratic; small and 
large horses of granite are encountered, and the trend of the ore is so irregu- 
lar that no stope layout can be designed ahead of the stopinge Stoping limits 
are determined by the width and the assay. 


It is imvossible to estimate accurately the grade nf the ore by eye; 
therefore, sampling is relied uvon to guide the stoning. Experienced men, how- 
ever, can distinguish barren or low-grade vein material from that which eoutaine 
workable values. 


The shrinkage method of stoping is used because of the excellent walls 
and the fair widths of stopes. 
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Drilling in the stones is done with the same machines and ee 
are emoloyed in the raises. Holes are drilled U to 8 feet deeo and 2 to | 
aparte EHoweve>, where the values go into the well of the stopes, as is true in 
zones of shearing, slapbine rounds using a drifter are occasicnally necessarye 
Blasting is done with 60-nercent dynamite end electric delay caps when a large 
number of holes are to be fired. Usually the whole back is drilled and then 
holes fired simultanoously. ‘This vractice minimizes fumes in the stopee 
Wherever vossible the work is done under contract. In drifting the men are paid 
ver foot of advance thile in the stones per foot of hole drilled. 


In places where the vein divs less than 45 degrees a ccmpressed-air 
hoist has been employed to advantage to overate a scraper for cleaning the fect- 
well of the stones. 


Manweys into the stones heve a single compartment, 3-inch cribbing 
being used along stulls set about 5 feet apart. Chutes are made of timber and 
are. svaced 15 to 20 feet aparte Usually rock pillars are left over the drifts 
between chutes, but in seme instances the broken ore ie carried cn tunnel sets 
over the drift. An effort is made tn reduce ell the boulders in the stopes to 
12 inches or smaller before being drawn into the muck. In svite of this pre- 
Caution, there are seme that must be blasted in the ¢hutes. 


Tramning and Hoisting 


All tramming from the stoves ig dcne by hand. ‘The average distance 
from the stopes to the stations is about 350 feet. Switches are placed at. each 
station, which reduces time loss when the cage returns with an emoty care The 
loaded cars are hoisted from the 100~ and 209-foot levels tc the surface, where 
an empty car waits on a svitch to replace the loaded car taken off. The total 
elapsed time from the loading of the cage to its return to the 200-foot level 
with an empty car is 2~1/ 2 minutes. The surface trammers attend tc the changing 
of the cars on the cage and tran the loaded cars to the bin at the head of the 
Jaw crusher, which is 75 feet from the shaft. 


A single-drum steam hoist, which has been converted to electric drive, 


is powered by a 50-horsevower, 220-volt induction motor through double feduction 
Searse ‘ 


Ventilation and Drainsze 


a The workings in and near the shaft ere ventilated naturally; this has 

been made possible by connecting two stopes with the surface. However, in deadc- 
end workings the ventilation is voor necessitating running a motor-driven fan cn 
the surface. The air is delivered through 12-, 10, and S~inch galvanizeé pipes. 


| _ The workings are virtually dry. A sump 15 feet deen acts as a reservol: 
for all the shaft drainage. It is pumped out twice a day by a centrifugal pum, 


direct connected to a 10-horsevower, 3,400-rep.me motor. The pump handles 150 
gallons per minute and emties the sump in apvroximately 2 hours. 
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Air Compression 


Compressed air is suonlied by two comvressors. One is a duplex, two- 
stage tyve, 17 by 10 by 12 inches, and is driven by a l4~inch endless belt from 
a 150-horsevower, 2,200-volt, induction motor; the other is an angle-compound, 
17 by 9-3/4 by 12 inches, and is driven by a ll-inch endless belt from a 150- 
horsepower, 2,200-vnlt, induction motore The combined cavacity of the two ma- 
chines is approximately 1,500 cubic feet of air per minute. 


Steel Sharven 


The blacksmith shoo has one Ingersoll-Rand type no. 50 and one Denver 
rock drill Model no. & sharvenere Other equipment is en oil furnace, a com 
pressed-air emery wheel, and a forge. Two shifts handle a maximum of 900 
pieces of steel daily in addition to making up new steel and doing other neces- 
sary blacksmith work. 


Miscellaneous 


A complete machine and carventer shop aids substantially in construc- 
tion and repair worke 


Electric power is delivered to the mine substation, where six /5~- Kve-~a, 
44, 000-2,2CO volt transformers are located. Large motors cperate cn 2,200 volts, 
while the remaimder of the nower is taken at 220 and 110 volts from tives addi~ 
tional 75-kv-a, 2,300-200/100-volt transformers. The total connected horsepower 
(name~plate rating) on the property is 877-1/2, with kilowatt demand of 559 026 
The power consumption is between 150,000 and 200,000 kw.—h monthly. 


Water for all purvoses is delivered to a 16,000—gallon tank near the 
mill. A centrifugal pump, operating at 3,500 repem. and driven by a 40—herse~ 
power motor, pumps the water through a 5,300-foot inch cast-iron pipe against 
a 400-foot vertical head, 


The assay office has all the equinment necessary for analytical and 
exverimental worke Assays from underground workings are vlotted on the various 
maps ~ one longitudinal view for each vein and a vlan view of each level. 
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TAPLE 1. ~ Summary of costs 


Hog Mountain Gold Mine {-month pericd : 
| : (October 1935 — April 193°) 


Ore hoisted and nilled dGurinzg period - 14,453 tonse 
Mining method -— shrinkage stoping. 


MIDETE6 Ss ah eis cane ac 

Explosiveseccccccsee 

Machine drilling.... 
Cost of breaking 


OTCcccecevevecevee 


Tramming and mucking.. 
PIMVGTINE . i666 seed ewsie 
Hoisting and dumping.. 
Assaying and sampling. 
Miscellaneous expense. 


NOU G1 60-5 6 sdwe 626 es 


Note. ~ The total cost of breaking ore is derived from 12,093 tons broken in ths 
shrinkage stopes during this veriod, and the total cost in the table 
1s that of the stooved ore delivered at the mill bin. 


Development costs have been proportionately high due to need for incress 
ing the number of stone faces aveilable to meet demands for increased 
oroduction. A recent study of all the develovment to date indicates 
the normal development cost will be 50 to 75 cents per ton of cre 
milled. On a footage basis, drifts and crosscuts average $8.55 ver 
foot and raises $11.45 ver foot, including all items of cost covered 
in Table 1 for stone ore. 
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TABLE 2. ~- Summary of costs in units of labor, power, and supplies 


Hog Mountain Gold Mine 7-month period 
(October 1935 - April 1936) 


Ore hoisted and milled during veriod — 14,453 tons. 
Mining method - shrinkage stoping. 


Mining 
es stoping 
Labor (man-hours per ton of ore hoisted): 
Breaking ore (drilling and blasting) .-.ce -ccccccsecccccscvrees 1.58 
Tramming and MUCKING..cccccrcccesccccrccesnrevecssessevesecves 1,00 
PAM DST LN vs. e-0:5 ose 6 a 62e eo 0:W we 6 Giwl Wie ies ane Wie wwe ww Gr Whee Ww He we. S40 we Or 018 
Hoisting and dumping...ccccccccccvvcrvsvsesvcessssencssece coee ece 
Assaying and samplinge.ceccccvcccercvcsscccoervesssssescesesce 206 
Other OXpenseSesrcevececvcscervcceseseessssaresesssassreeseseses e351 
Total Labor underground. seccccccscecvnccsccscccescscceseces 30355 
Average tons per man-shift underground. .ces-cescsecsccesceve 2.68 
Labor, percent of total COST cece cereccccnsvccvcccrvesccsens 50e2 
Power and supplies: 
Explosives (Hercomite), pounds per tomecererecccccscssccccvces 165 
Cimber, board: Feet: DOr: LONs 4606 0654 oscw-os ew Sin seis sew seca eee 1le2 
Total vower, kilowatt-hours per toneercercrccceccccvesecsecsece 34.0 
COMO PG 86 1 rani 5665. G6G iw oh OG ee ee SNe bodes oee eae oe tae eaes 26.0 
stop abel err reer er eee eee eT ee eT ee eT er er re eee eer of 
PuMpane aud “Venti lat LOns..-sw sac ve sik s 656s sae eae beees weewie aes 503 


Note. ~ Under timber, all tree timber cut on the property and used 
for stulls, etc., is not measured and therefore is not included in the board- 
feet—-per—ton figure. The labor used “ obtain these trees is charged in the 
mine-timbering labor account, 


MILLING 


General Description 


Milling operations were started at the Hog Mountain property in 1893, 
when a cyanide leaching plant was treating coarsely ground (minus 1/4~inch mesh) 
oxidized gold ores. After apvroximately 100,000 tons of this ore had been milled 
there remained a very small ore reserve economically subject to treatment. Exper-~ 
iments were then started on the less-limited supply of sulphide ores. However, 
with war prices and scarcity of labor prevailing at that time, together with the 
unfavorable experimental results obtained from the sulphides, the mine and mill 
were closed in 1916. The property remained idle until 1933, when extensive sam- 
pling and metallurgical tests were made on the sulphide orese Some of these 
tests were conducted locally and others by the American Cyanamid Co. of New York, 
and after a complete study ef the ore to be handled it was finally decided to 
use straight flotation with possible cyaniding of the concentrates after the 
tonnage of the mill had been increased sufficiently. 
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Ore Treated 


oe The Hog Mountain ore consists mainly of quertz contsining pyrrhotite end 
‘oyrite as the principal metallic minerals with small amounts of chalcopyrite. ‘The 
quartz-diorite wall rock in zones of shearing has small stringers of these. seme 
Minerals and such places are taken es ore. The gold is associated with these sul- 
phides, the average gold content of 46,541 tons milled in the last 26 months being 
0.184 ounce per-ton. | | | : 

Present Method of Concentration 
A flow sheet. showing +he general arrangement of the machines is preser.ted 

in figure 2% a Res newn ea cee | | Cae 
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for regrinding. The concentrates are thick 
in drums for shipping... The. tailings, after passing over. a pilot table, are dispose! 
of as waste. ae seks Ae eee tuckinia Saweme * ~ 3 


Coarse Crushing 


Mine-run ore is delivered to a 25-ton hopver 75 feet west of the presen: 
200-foot shaft. Double tracks lead from the shaft. to this hopper, thus reducing 
time lost while dumping. The ore fron this hopper gravitates into an 18 by 36 
inch Blake-type jaw crusher. A gate in the chute is operatad by the crusherman and 
prevents any choking. of the crusher or overloading of the picking belt. The erusi- 
er is driven by a {5-horsenower, 2,200~volt, slip-ring motor through a 12~inch belt 
drive at 230 r.pem. The discharge opening is set at 4 inches and, with a 3/U-ineh 


stroke, has a capacity of approximately 50. tons per hour. 


Picking 


_ From. the jaw.crusher the ore drops onto a 2'u-inch belt conveyor inclined 
el degrees from the horizontal and which is 78 feet long center to center of pulley 
The belt is driven. from the main-line shaft in the vicking building ata speed of 
106 feet per minute. The ore, after passing over a magnetic pulley, ‘drons’ onto a. 
grizzly 3 feet wide by 8 feet long, inclined at 4O degrees, and having the bars 
spaced to l-inch openingg. After the fine material has been screened out the over- 
Size drops onto a washing belt. equinved with high-vressure water sprays placed direc 
ly over the belt.. This belt is 24 inches wide and 2l feet. long center to center of 
pulleys, and moves 43 feet per minute at a 22-deeree incline from the horizontal. 
The wash water carrying the fine sands is collected at the tail pulley of this 
same belt and transferred to a settling tank et the discharge of the fine arne hae 
Intermittently the settled sands are shoveled on to the main conveyor belt to 
the mill bin, After being washed the coarse material drops onto a sorting 
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Figure 2.— Flow sheet of flotation mill, Hog Mountain Gold Mining & Milling Co. 
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belt 36 inches wide and moving 27 feet per minute. At this sveed the three 
pickers stationed along the belt can operate most efficiently. The sorting 
belt is 16 feet long and moves hcrizontally under the main belt from the jaw 
crusher. The sorted ere discharges into a 100-ton flat-bottom tin. The grizz 
ly undersize enters a spider=tyne conical trommel 7 feet long and 3 feet in 
diameter at the discharge end and mede of 1/4—inch steel plate punched with 
1/2-inch holes. The undersize from the trommel falls directly onto the main 
belt to the fine-ore bin, whereas the oversize drons into the bin with the 
sorted ore. Approximately 10 vercent of the jaw-crusher discharge is screened 
out by the trommel and leaves cnly the coarser material to enter the interme-- 
diate crushing unit. 


Sorting along this belt has made it possible to handle a greater 
amount of development ore, which otherwise would have been considered wastee 
The gangue material consists of mineralized "granite" (quartz-diorite) and 
quartze Unless the ore js being drawn from sheared zones in the mine, all the 
granite is discarded. All the gangue material is deposited into a bin under 
the picking belt, which is emotied by a mine car running beneath the bine 


A magnetic pulley 24 inches in diameter by 26 inches wide is at the 
head end sf the main belt from the jaw crusher. This removes all the small and 
intermediate pieces cf tramp iron. The large pieces of tramp iron are picked 
out by the men on the sorting belt or by the man cnerating the jaw crushere 
The magnet cbtains its direct current from a motcr-generator set under the 
Ccoarse-ore bin. The 15-kw. generator is direct connected to a 25-horsepower, 
2,200-volt induction motor. 


Fine Crushing 


Frog the 100-ton storage bin the ore is fed through a side chute onto 
a 30-inch pan feeder traveling 3.5 feet per minute. It is driven by a 3-horse~ 
power induction motor through a belt drivee The sveed of this feeder is con 
trolled by a ratchet and arm and adjusted so that there is a semichcke feed on 
the crusher. The ore from the feeder discharges onto a screen made cf 1/2-inch 
rods and having a l~einch ovening. The screen oversize goes into a 5N Gates 
byratcry crusher while the undersize bypasses the crusher, going directly on 
the Noe 2 ccnveyor. The crusher is set at 3/4~inch and is driven at 600 reveme 
by a 50-horsepower, 2,200—-volt induction motor thrcugh a 10-inch belt. The 
crusher's capacity under its present setting is apvroximately 20 to 30 tons per 
houre The liners and mantle for this crusher are of manganese steel and especial- 
ly designed for finer grinding than the regular liners. The life of these liners 
is approximately 1 month, after which time the crusher is dismantled, and the 
worn places are built up with manganese~steel welding rods. This building—up 
process is accomplished by a 40-volt, 400-amvere, arc welding machine. 


The discharge from this crusher and from the screen drops on an 18-inch 
belt. This conveyor is 294 feet long, center to center of pulleys, and inclined 
19 degrees from the horizental. This belt, which discharges the ore direetly in- 
to the fine-ore bin, is at nearly right angles to the long axis of the mill. It 
is driven at 89 feet per minute through a belt and gear drive connected to a 10- 
horsepower motore 
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Gr inding and Classifying 


The fino~sore bin is flat-bottomed and has a live~load capacity of ele) 
tonse The chute from this. bin is in the center of the bottom, and the ore passes 
through a steel hopper onto a 24-inch pan feeder. The feeder is criven by a _ 
belt~and-gear reduction at 41/2 feat per minute. The amount of feed is controlle: 
by an adjustable gate on the hanver, while the whole feed is shut off by a horizon 
tal rack-and-pinion gente fixed to the bottom cf the hopper. The discharge from 
the feeder drops onto an 18-inch conveyor belt, driven by the motor that drives 
the pan feeder. This belt is inclined 20 degrees and is 11-1/2 feet long, center 
to center of drive pulleys. The ore from this belt discharges directly into the 
ists of a combination drum and scoop feeder attached to the trunnion of the ball 
mill. 


Primary grinding is accamplished in an &foct-diameter by a 6—-foot—lcre 
ball mill. The mill ig loaded with 28,000 pounds of 3-inch forged~steel balls 
and maintained at that weight by adding 600 pounds daily. The shell liners are 
wave type and cast from chreme-. nickel— molybdenum alloy steele They are belt- 
ed into place in the mill ané have an expected life of 40,000 tons original feed. 
The feed into the ball mill consists of the originel feed and the classifier sands. 
The mili operates at 17 repome through a gear and pinion driven by a o-inch, 7- 
ply, transmission belt and connected to a 200horsepower, 2,200-vult, slip-ring 
motore | , | 
A 7~ by 30-foot Dorr washer converted to a duplex classifier is cperat- 
ed in closed circuit with the ball mill and driven by a 10—horsepower, 220-vlt 
induction motor through an S-inch belt drive which operates the rakes at 17 
strokes per minute on a 2-3/U4-inck. slopee The sands discharge into a box contaiz 
ing a 12-inch helical~screw conveyor driven by a belt and chain drive connected 
to the classifier camshaft. The classifier feed and the overflow are maintained 
as close as nossible to 65 and 35 percent solids, respectively, which from exper 
ience offers the highest percentage of efficient fine grinding, which is Most in 
portant in obtaining the best possible recovery. The classifier overfl7w dis- 
charges onto a punched screen, which collects small word chips. — 


a A regrinding unit has been installed recently t» handle the flctatizn 
middlingse it consists of a classifier, a ball mill, and a flotation cell, in 
which aporoximately 10 tons of middlings ver day cen be treated resulting in an 
overall increase in extraction of 5 percent. The unit consists of a 54-inch boy 
13-foot G-inch Dorr dunlex classifier, which receives the pulp from a e=inch sand 
pump handling all the flotation middlings entering the centrally located sump be~ 
neath the flotation flocr. The classifier operates at 7 strokes per minute cn a 
1-3/4~inch slope and is belt-driven by a 5-horsepower, 220-volt inducticn motore 
The overflow from this classifier is added to the discharge from the large ball 
mill, whereas the sands or thickened pulp arefed to a 2-1/2-foot~diameter by 5- 
foot Long. ball mill and discharged directly into a 2&inch Fagergren flctetion 
cell. This mill is lined with smsoth-type liners and loaded with 1~1/2-inch 
forged-steel balls. It is driven at 33 repem. by a 10~horsepower, 220evolt motcr 
through a gear and pinion connected to a Ginch belt. The concentrates frem the 
28-inch Fagergren cell enter the first cell of the main flotation unit, where 
they are again floated, and the tailings enter into the middlings cells of the 
Main unit. (See flow sheet.) ” 
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FLOTATION 


The pulp from the 7- by 30-foot classifier gravitates into a Winch 
Fagergren flotation machine. This machine is equipped with a hard-rubber im- 
peller direct-—connected t» a 7~1/2-horsepower motor operating at 680 repem. Tho 
froth is skimmed off by revolving paddles on each side of the machine, driven 
through a reduction gear and belt by a 1/2~horsepower motor situated en a plat~ 
form abeve the machine. The tailings frem this first machine enter a six-cell 
Kraut fletation machine, while the concentrates gravitate through launders to a 
12-foot-diameter thickener, The impellers of the Kraut machine are driven By [- 
1/2-horsepower motors through V-belt drives at 775 repeme, one motor serving two 
cells. The froth frem this machine is circulated back into the regrinding unit 
by a 2-inch Krogh sand pump driven at 1,670 repeme through a belt drive connect- 
ed to a 10-horsepower induction motore The tailings frem the Kraut cells are 
divided so that avvroximately 20 tons per 24 hours are run over a No. 6 Wilfley 
concentrating pilot table operating at 295 strokes per minute and driven through 


a belt drive connected to a 3-horsepower motor. The following flotation reagents 
are used: | 


Pound per ton 


Cresylic acid.ccccccsecvccrcvccvesccace 038 
WUCL OL 66 6:6.isiae 6:06 Wie 000. 5:6 einen 00 bee ee 8 203 
Anyl KanNthatGecrccvcvcccvncsvcscvssssevceseres 005 
Sodium aercfloatececocccccscecsessersese «03 


The xanthates, sodium aerofleat, and cresylic acid are added to the 
launder that enters the first flotation machine. Cresylic acid is added at in- 
tervals to the various cells in the Kraut machine to maintain the froth, while 
the fuel oil is fed to the middling pump and returned to the regrinding unite 
Of all the reagents used, cresylic acid is the most essential. It acts both 
as a frothe? and a collector; without its vresence the grade of the concentrates 
is lowered noticeably. The xanthates and sodium aerofloat are important for the 
collecting of the sulphide minerals presente ‘The amounts added vary, depending 
upon the mineralization of the ore. Fuel oil acts as a conditioner for the pulp 
and tends to keep the froth more regular. 


Thickening, Filbering, and Drying 


Concentrates are dewatered in a wood tank 12 feet in diameter by ll 
feet deep, equipved with a Dorr thickenet mechanism driven at 1/4 repeme A 3- 
inch diaphragm pump, operating at l4~strokes per minute, lifts the thickened 
pulp from the discharge opening ef the thickener to an elevation above the tanks 
The thickener mechanism and the pump are run intermittently. When filtering, 
the flow from the elevated pump goes into the filter. After filtering, which 
requires 8 to 12 hours, the rakes in the thickener are raised and the pump and 
thickener mechanism are shut down. The diaphragm pump and the thickener are 
driven by the same 5~horsepower motor through belt drives. 


The overflow from the peripheral launder in the thickener gravitates 
through a inch pipe into a 10-foot-diameter wood tank, where further settling 
takes place. This same tank also acts as a floor drain from the filter and 
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the thickener. The amount of concentrates received in this tank is relatively 
small, and it is therefore cleaned out only once eech month. A 2-inch centrifo- 
gal pump direct~connected to a 5-horsepower motor pumps tha concentrates frem 
this tank, after the water has been sinhoned off, back into the thickener tank 
against a 20-foot head. — = 


The thickened puly from the diavhragm pump discharges into a G- by 6 
foot Oliver continuous filter. The drum operates pt 1/4 repem., and the pulp is 
agitated both by paddles and by commressed air through 1/2-inch pines. During 
the time of filtering, 20’ inches of vacuum are maintained by a 9-1/2~ by &-inch 
vacuum pump driven by a 10-horsepower motcr at 270 repeme Unless the filter 
cloth becomes torn it will last for 6 months or mores 


The cake from the filter, discharged with 15 to 20 percent moisture, 
drops into a J.He Day steam—jecketed drier. The screw in this drier is driven 
at 5-1/2 repeme from the seme line shaft as is the filter. A 10-horsepower, ccv- 
volt induction motor is belt-connected to this line sheft, which is directly abr 
the filter. The filter cake is dried in batches. Approximately one ton of fil- 
ter cake is discharged into the drier per batch, wnich is its best operating ce- 
pacity. The boiler is overated at 40 pounds per square inch and circulates the 
d-y steam through the drier. ‘The moisture:is reduced to aporoximately 5 percent 
in an houre To lower the moisture much below this percentage would cause a dust 
loss in handling. The boiler for generating the steam has a rated capacity of 
50-horsepower and is fired by woode A steam heating plant is being contemplated 
for the mill in which this same boiler will be used. | 


The finished concentrates, after being discharged from the drier, are 
then ready for sampling, canning, and weighing. The concentrates are packed in 
steel cans 16 inches in diameter by 27~1/2 inches high, which, when filled, weict 
around 400 pounds eache | 


Mill Control 


All the water used in the mill and mine is pumped from Brown's Branch, 
@ small clear stream 1 mile from the mille It is cumped directly through a be 
inch cast-iron pipe to a 16,000—-gallon wood tank 120 feet above the floor of the 
ball mill. Except during rainy seasons, the water is very clear and has no bad 
effect on the flotation circuit. 


Densities of the classifier overflow and the ball—mill discharge are 
checked regularly by the operatorse All samples except the tailings are taken 
by hand at half-hour intervals. The original feed into the tall mill is weighed 
by taking definite time samples every half houre A moisture sample cf the feed 
is taken every &hour shifte Approximately 100—-pound samples cf the mill heads 
are taken during each shift and sent to the assay office, where they are split, 
crushed, and assayed. The concentrates, middlings, and classifier-overflcw sam 
ples are taken by hand by cutting the pulp stream with specially made sample 
cutters. nes 
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Hach of these samples weighs anproximately 10 pounds, and they also are taken 
every shift. The tailings sample is taken by an automatic sampler designed and 
built on the property. It cuts the pulv stream every 15 minutes and gives a 
sample 6f about 20—-vounds per shift. The final concentrates are sampled daily 
by taeking every tenth shcvel from the drier discharge and »vlacing it in a sample 
pile. After all the concentrates from the vrevious day have been dried and vacked, 
the large sample pile is quartered down and used in making up the shivment sample. 
A record of the weight and the moisture of these concentrates is- kept daily to- 
gether with the rest cf the mill records. 


Lug +1]~ 


Google 


T.C. 6014 
Costs 


Summary of Costs 


a aad 


Hot Mountain Geld Mine. ‘T-month vericd . 
: (October 1935 - Avril 1236) 

Ore, milled during period - 14,453 tons. 

Milling method ~ flotation. 


Milling costs ver ton ore 
f o- 4 | | 
Maintenarce 


; Overating 
| Labor eas Total 


labor 


e 


Coarse-ore crushing 


| 

and conveying... | $0029 | | $0.10? 
Pickingeccoecscccee | e050 | | | 0052 
Fine-ore crushing | 

and conveying..e.! 021 059 | ~ 003 2019; $0.050 | «152 
Grinding and class~ ; 

LfyinZecessscseee! e054 e260 |$0.212 0103 O12 2063 aioe 
Flotationesceesseve | e062 OS - 2066 004 0025 | 023 
Thickening, filter- | 

ing and drying.e. 2020 +008 ~ _ 024 = .0O4 0003 | .0a 
Tailingsececrscevsse | ~ - = = e001 = | oCOl 
Assaying and sam | 

PLING i siscteweeee 2033 e019 ~ 2034 move)! 200 6004 
Miscellaneous ex= 

PONSSececvcecesceve e002 va os e020 »00 ~ gos 


TS5UAl ies eeiwws 


0361 e460 | 2212] 254 {| .053 | 0143 | 1.433 
| | 
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Summary of costs in units of labor, power, and supnlies 


Hog Mountain Gold Mine. {~month period 
(October 1935 — April 1936) 
Ore milled during veriod — 14,453 


Labor (man-hours per ton of ore milled): 


Coarse-ore crushing and conveying..+..-cccsccrece 
PTC ANE oiite.6 6o5ie eo Wise a Wal o'ee Wiaie bisa bias aw wae ee we wie 
Fine-ore crushing and conveyinge...-.--cescene cet 
Grinding and classifying......se.e.ee-. Kiowa e | 
LSU AG 1 Onis os so 6 So ee os OS EERO Owes whee eeeee 
Thickening, filtering, and drying......-esseecee® 
Ad LS 6a. 5 Ginse ioe orb 6620 ie We 6 veo 2 ce oho he ee ee Gree etee 
Assaying and sampling............-- re ree oe 
Other exXpPensO...cccrccsccscccvvavscssececes coven] 


1.45 


J Lo) of: eae ne mee ee ee ee a ee ae eee 


Total labor in a eee ere rr re are a eee ee ee ee ee ee ee ee ee ee a ee 
Average tons per man-shift in milleccccccccccccccccersccerscvssssevene 
Labor, percentage of total COStesseecercccccwcerercccvssressssserers ee 
Power and supplies: 
Balls (3-inch forged steel),......pounds ey CONs6ss bee eee eet eee] 5 00 
Reagents, pounds per ton: 
Cresylic ae ae ee Hee A era peas Gea oad ee we Oe eevee eceeee 
BUG. Oa dk. so sess ial 6 4:0.oss aveie: 0 wr 0's SS SOS ww We Wie CSO 8 CE OE SOS EO See owe 
Amyl » zrayals aA: ee a eee ee ee eee eee ee eer ee ee er ee eee ee ee ee ea ee area 
SOdIUM AGrol LOA tis.s4.0-s 6 .owie 6:6 oi66i0e Se Sess DSSS OA Ges Hae Sea a iiardie severadaGiee 
Power, kilowatt hours per ton: 
Coarse-ore CTUSNANGs oovcccrcccre senses esesscer ress eeseesscercssece sees Lel 
Pinesore Cruahine s.ats000s Me Gssssaek Pasa ween aseadaweietkaweeawateesp Gee 
Grinding and classifyinge ocosnecccccsessesesscsvescccccsccrcsccccecesce, Lief 
Flotation. .cocscseess ee re ee ee ee ee ee 2 ee er a Pe © 4 
Thickening, filtering, OtCeosccrconccccrcsscccsnccccccesccrseecssnesseee, Lel 
Assaying and sampling... ...cccccccssccenece eo ee eee Ce ee eee er eee lel 
Ohcl-bamr-) qel-)o-- Eee ee ee eee ee eee ee ee ee ee ee eee ee re a ee er ee ee ee el 
Total DOWEL. ccrccecsoees TILTeLrrrrrrrrrrrrrerrrerr rrr rere rrerre rey T 3465 
Water, Zallons per tonercccocccsccccccevcrccrcacsseccsessecscsccsccesseseceel [Ue 


Note. ~ The water used represents the total consumption for both the 
mine and the mill. However, the largest proportion of the total is used in the 
mill, 
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Tables 


TABLE 1. - Typical enalysis of mill feed 
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TABLE 2. ~.Typical analysis o of f concentrates 


2675 
42 oe 
062 «dt, 
20,24 


es ae 


008. 
202 
o GOO. ad, Pande bares 
nil 
...mil- 
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0.039 
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TABLE 5. ~ Typical screen analysis 


Ball—mill Classifier] | 
Screen discharge | overflow sands Middlings |! Tailings Concentrates 


Plus 14, 1.0 - 2.0 - 
| : 20. ~ ~ 320 = 
2 - - 20 id 

" os 1.0 ~ a — 
" 50. 205 = 6.0 = 
nw 65a 665 - 9.0 - 
" 80.. C05 5e/ 16.0 is 
" 90.. 15 be 5.0 = 
© §100.. 520 6 5.0 - 
f 150. 35.0 1506 150 p°? 
" 200... 3105 18.7 LesO” 05 
Minus 200 _ 12, 1.8 15.0 92.0 


TABLE 6. — Screen analvsis and assays of flotation tailings 


Screen Percent : Value at 
mesh weicht Assay ercent $35400/ 02. 


Pluseese; 150 
PIVHsc ds 200 
MinusSeece 200 


TABLE 7. — Mill opnerating data 
Febs. 11, 19 - May 1, 19 


March 1936 
(recent month . 
Over—all period in period 


TOMS CHUShOG ys i659 dine ss BWR Pan ewien gas 40edade 50,019 2,749 
TONS DICK ciara dae seeen sia s ee seeeeekesl ee 3,478 302 
TOUS MILIORs 45.0059 ceeaeeneeed skeee ew eeeds 46,541 2,47 
PONS CONGONUSACES 6-6:41.i-660 000056 40490080 048 2,529 14h 
Ratio of concentrations. si scesecesbuseess 1642.2 i734 
Feed ASSAVeccstecesvesrececbsreresereseeses 184 0205 
Tailing ASSAV eee eserceccssceceseeseseesesese 2034 0025 
COnCentrates AGUEY (1454655 ceaoueessbeweswa 2056 2093 
Indicated recovery.cecoosescocecespercent $263 8705 
Actual TeCOVEYYscisosecsccsvessees Ac 15ef 84.20 
Operatine Cimey iene deme cacadnesd os GOs 54.3 1042 
Average operating ratessseseeceseetons/day 121, 113 


Notee - The difference between indicated and actual recovery is due to 
a mill tie-up, losses during mill shutdowns, and tie-upn in the middlings impound 
ed as a separate producte 
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TABLS 3 6. - Lebor rates 


Mine (9 hours per shift): 
Wine PeaG. bss w cue e eeu ae ee ae earoseeeT > -_ $3025 


Minerts helpererccsecsccesesesscrerees Co 

Mucker..-.ceoeee eer ensesacesersserercos 1.75 
TImberManecccsccevesceeracvseessesenss 2250 
Timberman helper. cescecevveseesecvecs 2,00 
Steel nippere--coccccrcrvererssresces 2400 


Shift DOSSeceveccevscevesesecesseccce 3250 = 4.50 
Mill (8 hours per shift): . 


Flotation MAN eo cee veecevcveeversssneseeedse 2450 
Ball~mill MAN eceevecscesevesseseercros 2025 
Filter MAN sccervraevvsevrsrerrenseoeveesese 2200 
Crusher Maneeeres covccccccececocece 2000 | 
PACKErSecvcrccseverssccovesccerscece 1.00 


Rougtadout. ccccccccrnvevcccsvesvessce 1275 
Surface (9 hours per shift): . 


Steel SNATPENSTeceoreveccccsvcccceres 2015 
Steel sharpener's helpOrecesercersee 2200 
TOPMaNe eocecrvescawsscccccsecssevere 1.75 
HOLS UMA 6:56 Kick a we ww ee ORO ESOS 2ef5 
MACHINIGt s4ss450seeee esi ne sees so tees 2015 
PipeManecoevccccervescececcessssseves 2250 
Blectricianecsencccccscccsevcseveves 20/5 
Carpenterececescresecvecseccesessovese 2250 
ROWS TADOUtG ss ssicees Gress au oe eee 1675 


The cost of contract work in drifts and crosscuts ranges from $4.50 to 
$6.00 per foot, devending upen the nature of the ground and the tramming dis- 
tance. At this price the contractor must furnish both the labor fer drilling 
and mucking and the explosives. Contract work in the raises is a trifle higher. 


Contract work has been experimented with in the stopes, the miners 
being paid 3 to 5 cents per foot of hole drilled, but in general this system 
has not been satisfactorye 
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TABLE 9. ~ Analysis of man-hours 
(November 1935 — April 1936) 


) bs Se ee 
i T | 4 


ons | Man-hours per ton 
RAD BIN S60 s0 ose eo ecceesceeetons broken 30615 4u7 
1 


| 
Hb sf a vs a ea a eC doe 03 3.48 
SD UOD ING bck sae eae rere doe | 16,726 2.24 
Tramming and mucking..........tons handled | 21,466 1.26 
Total underground.....-setotal tons broken | 26,702 2.86 
Total milling.........essssseeetons milled | 13,431 1.40 
Pickingecsccscessccvecccccvescsetons Dicked 1,987 1.86 
Concentratese..essseeceeeetOns concentrates 746 1.15 
Over-all total labor.........-tonge handled 21,466 6.33 


Notee ~ The above items take into consideration the total labor used 
and directly charged to the separate accountse 
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